The synthesis and organization of functional nanostructures using self-assembly processes embodies a critical challenge for nano-and meso-science, as two-and three-dimensional (2D and 3D) spontaneous arrangement of nanoscale structural units or building blocks can produce ordered ensembles that exhibit collective functionality at reduced cost with greater efficiency [1, 2] . Generating arrays of nanoparticles with 2D planar and 3D configurations is key to this challenge, and self-assembly techniques can play a key role if they can be directed to express specific patterned structures reliably and reproducibly.
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The ability to monitor and characterize self-assembly processes in situ while the system is evolving can potentially lead to increased control and directed self-assembly. However, in situ characterization of the dynamics of self-assembly processes has proven extremely challenging, particularly in materials systems that utilize metallic nanoparticles, as the dynamics of these processes evolve extremely fast over very small spatial scales, the combination of which are beyond the capabilities of conventional characterization techniques. Here, we present results from in situ characterization experiments that reveal the assembly dynamics during pulsed-laser-induced dewetting of metallic thin films using the high spatiotemporal resolution of the dynamic transmission electron microscope (DTEM) [3] at Lawrence Livermore National Laboratory. Figure 1 presents time-resolved, 20-ns exposure DTEM images of a Cu-Co film as it dewets a silicon nitride substrate upon pulsed-laser melting. The time-delay sequence of images shows progressive hole formation in the liquid film and subsequent break-up, leading to an array of self-assembled nanoparticles. Results from both Cu-Co and pure Ni thin films will be presented. The self-assembly mechanisms in both materials systems will be discussed, and implications for directing nanoparticle assembly in pure metallic and alloy thin films will be examined [4] . Materials Sciences is sponsored at Oak Ridge National Laboratory by the Scientific User Facilities Division of the U.S. Department of Energy, Office of Science, Office of Basic Energy Science. Figure 1 . Dynamic time-delay sequence of images recorded as a 10-nm-thick, equiatomic Cu-Co thin film dewets a silicon nitride membrane upon pulsed-laser melting. The indicated times above each image are the delays between the peak of the Gaussian laser pulse that melted the film and the 20-ns electron pulse used to form the image.
